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Molecular dynamics setup
All classical molecular dynamics simulations were performed using the Amber12 suite of programs [1] , using ff99bsc0 [2] and gaff [3] force fields. Since no experimental structure is available for sequences used by Georgakilas et al. [4] , we built the corresponding 23bp oligonucleotides with the nab module.
RESP charges [5] and parameters were generated for the AP site according to the standard Antechamber protocol (see table S1 ). Then, the system was placed in an octahedral TIP3P [6] water box of 12A buffer, with 44 sodium cations to ensure the medium's neutrality. For each sequence, 400ns classical molecular dynamics were performed. A 10000 steps minimization, including 5000 steps of steepest descent, was first performed in order to adapt our system to the force field. Then, temperature was increased from 0K to 300K in a 20ps themalization run. Langevin thermostat with a 1.0 ps -1 collision frequency γln was used to keep it constant during the remaining of the simulation.
Then, a first 100ps equilibration run in NPT was performed, followed by a second one in NVT conditions. Finally, a 400ns production was done in the NPT thermodynamic ensemble. Table S1 : Atomic charges (in a.u.) and type specification for the AP site see Figure  S3 for the numbering
Minor groove occupation of the etrahelical AP site
The minor groove occupation was estimated considering the diehedral angle between the C4'-C5' (on the base at n+2) and O4'-C1' (on the AP site) see Figure  S4 . A positive value for the angle indicates minor groove occupancy. 
Choice of the specific oligonucleotide sequence
The choice for the specific oligonucleotide sequence was based on the existent results for DNA AP cluster processing for both enzymes Nfo and APE1 as described in the original publications. Additional reasons for this was that the specific sequence as searched initially by Dr. Georgakilas did not form any hairpin loops and it was quite stable in solution even after the induction of the AP sites. For the control DNA sequence, current calculations agreeing with the older ones, gave an approximate melting temperature of ~51.7 o C rising to ~59.2 o C for 50 Mm Na + salt adjusted [1] . 
